Identification and structural analysis of four serine proteases in a monotreme, the platypus, Ornithorhynchus anatinus.
To study the emergence of the major subfamilies of serine proteases during vertebrate evolution, we present here the primary structure of four serine proteases expressed in the spleen of a monotreme, the platypus, Ornithorhynchus anatinus. Partial cDNA clones for four serine proteases were isolated by a PCR-based strategy. This strategy is based on the high level of sequence identity between various members of the large gene family of trypsin-related serine proteases, over two highly conserved regions, those of the histidine and the serine of the catalytic triad. The partial cDNA clones were used to isolate full-length or almost full-length cDNA clones for three of these proteases from a platypus spleen cDNA library. By phylogenetic analysis, these three clones were identified as being the platypus homologues of human coagulation factor X, neutrophil elastase, and a protease distantly related to the T-cell granzymes. The remaining partial clone was found to represent a close homologue of human complement factor D (adipsin). The isolation of these four clones shows that several of the major subfamilies of serine proteases had evolved as separate subfamilies long before the radiation of the major mammalian lineages of today, the monotremes, the marsupials, and the placental mammals. Upon comparison of the corresponding proteases of monotremes and eutherian mammals, the coagulation and complement proteases were shown to display a higher degree of conservation compared to the hematopoietic proteases N-elastase and the T-cell granzymes. This latter finding indicates a higher evolutionary pressure to maintain specific functions in the complement and coagulation enzymes compared to many of the hematopoietic serine proteases.